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(57)Abstract: ^ 

PROBLEM TO BE SOLVED: To avoid interlayer short | 

circuit when a blackmatrix is formed on a driving : 
substrate and to avoid influence of light leakage when 
used for a liquid crystal projector. 

SOLUTION: In the device, a blackmatrix 25 is formed on 
a washed glass substrate 4 by depositing 200nm film 
thickness of Ti, Cr, W, Ta, Mo, Pb and their alloy, etc., by 
sputtering, etc. Thereafter, an interlayer insulating film 
16 consisting of phosphosilicate glass PSG, etc., having 
5wt.% P concentration is heaped by 1 [im all over the 
surface by using CVD, etc., and then is annealed at 
900° C for about 1 hour. Then, a TFT 5 or a retention 
capacitance 6 is formed on the interlayer insulating film 
16 by conventional method. Thus interlayer short circuit, 
etc., owing to the blackmatrix can be decreased. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3Jn the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The pixel electrode arranged in the shape of a matrix on a transparent substrate. Driving 
means which drive the aforementioned pixel electrode. It is the liquid crystal display equipped with the 
above, and while touching the formation field lower part of the aforementioned driving means on the 
aforementioned transparent substrate and forming a black matrix in the formation field equivalent 
section of the aforementioned driving means, it is characterized by forming a layer insulation film in 
contact with this black matrix top, and forming the aforementioned driving means on this layer 
insulation film. 

[Claim 2] This black matrix is a liquid crystal display according to claim 1 characterized by forming by 
the metal membrane which consists of Ti, Cr, W, Ta, Mo, Pd, and these alloys. 

[Claim 3] The liquid crystal display according to claim 2 characterized by setting thickness of this black 
matrix to lOOnm or more. 

[Claim 4] The liquid crystal display according to claim 1 characterized by using silicate glass as this 
layer insulation film. 

[Claim 5] The liquid crystal display according to claim 4 characterized by setting thickness of this layer 
insulation film to 500nm or more. 

[Claim 6] The liquid crystal display according to claim 4 characterized for the aforementioned silicate 
glass by the thing of phosphorus silicate glass PSG, boron silicate glass BSG, and the BPSG(s) 
considered as a kind at least. 

[Claim 7] The liquid crystal display according to claim 6 characterized by making high impurity 
concentration of the aforementioned silicate glass into less than [ 10wt% ]. 

[Claim 8] The manufacture method of a liquid crystal display of having the drive substrate equipped 
with the pixel electrode which is characterized by providing the following and which has been arranged 
in the shape of a matrix on a transparent substrate, and the driving means which drive the 
aforementioned pixel electrode. The process which forms a black matrix on the aforementioned 
transparent substrate. The process which carries out patterning of this black matrix. The process which 
forms a layer insulation film in contact with this black matrix top. The process which forms the 
aforementioned driving means on this layer insulation film. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display which improved the formation 
method of a black matrix, and its manufacture method in more detail about the liquid crystal display 
used for a camcorder/movie, a liquid crystal projector, etc., and its manufacture method. 
[0002] 

[Description of the Prior Art] In recent years, the demand of highly-efficient-izing to a liquid crystal 
display increases with the spread of the electronic equipment with a liquid crystal display represented by 
the liquid crystal projector etc., and the improvement for forming a liquid crystal display into highly- 
minute-izing and quantity brightness is advancing. This liquid crystal display usually consists of a drive 
substrate in which each pixel, the driving means for pixel control, etc, were formed, and an opposite 
substrate in which the light filter (when it is an electrochromatic display panel), the black matrix, etc. 
were formed. The liquid crystal display of the conventional technology centering on this black matrix is 
explained with reference to drawing 4 . Drawing 4 is the important section cross section showing a part 
for 1 pixel of the abbreviation for the liquid crystal cell of the liquid crystal display of the conventional 
technology, and (a) is the example by which the black matrix was formed in the opposite substrate side, 
and the example by which, as for (b), the black matrix was formed in the drive substrate side. 
[0003] First, the example by which the black matrix was formed in the opposite substrate side as the 1st 
example of the liquid crystal display of the conventional technology is explained. In drawing 4 (a), a 
sign 1 points out the liquid crystal display of the conventional technology. Outline composition of the 
liquid crystal display 1 of the conventional technology is carried out by the drive substrate 3 by which 
the opposite substrate 2 in which the light filter etc. was formed, driving-means slack TFT (it is only 
described as "TFT" below Thin Film Transistor:), retention volume for each pixel control, etc. were 
formed in the case of the electrochromatic display panel. 

[0004] The black matrix 8 aiming at shading is formed in the opposite substrate 2 at the pixel division 
section. This black matrix 8 is formed by the method of carrying out pattern etching of the Cr film 
formed by the sputtering method, the method of exposing and carrying out patterning of the thin film 
which applied and formed the black color, etc. A light filter (R, G, B) 9 is formed in the pixel portion 
divided by the black matrix 8 using a staining technique, an electrodeposition process, etc. The pixel 
electrodes 7, such as an ITO film (Indium- Tin Oxide), are formed in the upper part. 
[0005] Although the drive substrate 3 is mentioned later for details, after it forms TFT5 and the retention 
volume 6 grade with which the use of the impressed charge maintenance is presented on one glass 
substrate 4, it forms 1PSG film 1 1 and 2PSG films 12 which are an insulator layer. P-SiN13 which is a 
protective coat on it is formed by plasma CVD etc., and opening of the contact hole which carries out 
patterning of these using a photolithography succeedingly, and connects TFT5 and the pixel electrode 7 
is carried out. Then, with the pixel electrode by the side of the opposite substrate 2, the pixel electrode 7 
for impressing voltage is formed, and it is constituted. 

[0006] The opposite substrate 2 and the drive substrate 3 carry out closure fixation of the circumference 
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by the sealant (illustration abbreviation) while holding a predetermined gap (several micrometers), 
carrying out opposite arrangement and they making these gaps pinch the liquid crystal constituent 10. 
Furthermore, the liquid crystal display 1 of the conventional technology is completed by carrying out the 
laminating of the polarizing plate (not shown) to both sides of these substrates at one. 
[0007] Next, the example by which the on-chip type black matrix was formed in the drive substrate side 
as the 2nd example of the liquid crystal display of the conventional technology is explained. In addition, 
the same reference mark is given to the same portion as the 1 st example, and explanation of the 
overlapping portion is omitted. 

[0008] A black matrix is not established strictly but the opposite substrate 2 in drawing 4 (b) forms the 
light filter 9 of R, G, and B in a pixel division portion by the staining technique etc. Furthermore, 
orientation films (illustration abbreviation), such as the pixel electrode 7 and a polyimide film, are 
formed. The drive substrate 3 is formed by carrying out the deposition of Titanium Ti, Tungsten W, 
Molybdenum Mo, etc., and carrying out patterning of the black matrix 15 used as a shading layer using 
photolithography technology, after forming TFT5, retention volume 6, 1PSG film 11, 2PSG films 12, 
and P-SiN13 like the above-mentioned on a glass substrate 4. Then, the flattening film 14 and the pixel 
electrode 7 are formed, and it is constituted. 

[0009] Operation of the liquid crystal display of the conventional technology of this composition is 
explained briefly. TFT5 of the liquid crystal display 1 of the conventional technology controls the 
voltage inputted according to the image level of each pixel from Exterior IC (illustration abbreviation), 
and supplies it to the liquid crystal constituent (liquid crystal molecule) 10 through the pixel electrode 7. 
A liquid crystal molecule is made to twist and do a handstand in the voltage impression direction with 
this voltage, and the information display in the liquid crystal display 1 of the conventional technology is 
made using the optical activity by this liquid crystal molecule. 
[0010] 

[Problem(s) to be Solved by the Invention] it explained above — in the 1st example of the liquid crystal 
display of the conventional technology, in order to prepare a black matrix in a drive substrate and the 
opposite substrate which counters, lamination precision with a drive substrate poses a problem, and 
becomes the factor which causes quality-of-image degradation of a contrast fall of a picture etc. Since it 
is necessary to form a larger black matrix in consideration of this lamination gap, there is a trouble of 
causing decline in a pixel numerical aperture. 

[001 1] in the 2nd example of the liquid crystal display of the conventional technology, although 
excelled in adjustment with TFT technology, in order to use a metal membrane as a material of an on- 
chip type black matrix, there is usually a trouble that the yield fall which is a manufacturing process by 
the short-circuit between layers etc. is not avoided As a result of making as an experiment and testing 
the liquid crystal display of on-chip type black matrix structure as an example, the short percent 
defective between layers of a drive substrate obtained the result of a little less than 10%. 
[0012] Moreover, when it incorporated in the projection device by making these liquid crystal displays 
into liquid crystal projectors, the return light by the optical system of a projector carried out incidence 
from the rear face of a drive substrate, TFT caused optical leak and there was a trouble of being easy to 
cause poor quality of image, such as a contrast fall of a display image and coloring. 
[0013] this invention was made in view of this trouble, and the technical problem offers short [ between 
layers / poor ], when a black matrix is formed in decline in a pixel numerical aperture when a black 
matrix is formed in an opposite substrate, and a drive substrate, the liquid crystal display which avoided 
the influence of optical leak when these liquid crystal displays are used as an object for liquid crystal 
projectors further, and its manufacture method. 
[0014] 

[Means for Solving the Problem] In order to solve this technical problem in the liquid crystal display of 
this invention In the liquid crystal display which has the drive substrate equipped with the pixel 
electrode arranged in the shape of a matrix, and driving means which drive a pixel electrode, such as 
TFT and retention volume, on the transparent substrate While touching the lower part of the formation 
field of the driving means on a transparent substrate and forming the black matrix in the formation field 
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univalent section of driving means, we decided to form a layer insulation film in contact with a black 
Z^top ^o forTdriving means to the formation field of driving means on a layer insulation film 

The black matrix was formed by the metal membrane which consists of Ti, Cr, W, Ta, Mo, Pd, 
fl nH these allovs and the thickness could be lOOnm or more. 

^016^ R presupposed the layer insulation film that silicate glass (Silicate Glass) is used, and the 

^^^^^X^ is phosphorus silicate glass PSG, boron silicate , gta. BSG .and 
RPSG 1 madeXSe glass a kind at least, the high impurity concentration could be less than [ 1 0wt% , ] 
f^^^^^ratOiod of a liquid crystal display of having the drive substrate equipped w,th 
£e cSv^nfme^ wSdrive the pixel electrode arranged in the shape of a matrix on a transparent 
the driving means ™™ ^ electrode by the manufacture method of the liquid crystal 

to^STffS&taduding ^process which forms a black matt* on al ^parent 
Srate die process which carries out patterning of the black matrix, the process which forms a layer 
ffiffl with a black matrix top, and the process which forms the aforementioned 

SJSf -SSSS '^SSw^ and its manufacture method of this invention, the black 
[0019J inerel ore, ™ ™ ' t sub s tr _;e before driving means are formed, a layer insulation film 

m T X TnfZrlnd ^S&mSfw« formed on it. Therefore, as compared with the case 
wh^alS maSx ^JamI numerical aperture can be improved to the -nv^ntiona 

ibrtSteMSeover, short [ between layers / poor ] can decrease as compared with the case 
^oiS^w5«k matrix is formed in a drive substrate side, and the production yield of a 
liquid crystal display can be improved. 

[Embodiments of the Invention] Hereafter, the form of operation of this invention is explamed with 

m°0 S 2 e iU^x a ample iTfltrm of operation - with reference to drawing 1 and drav^ , the 

SSl '^tewihedSf substrate 4, the black matrix 25 which is the feature portion of this invention 
0022] On raj™*" «f ff ™ £ ^ / on _, iass substrate 4 before TFT and retennon volume of a 

deposition of me mgh^^^ 
o^erts*^ 

SSlmr^rnrE^ 

exlpirof a form of this operation, the above-mentioned conditions performed u, mtrogen-gas- 

Sun er miT^w , S fr(b),t^PXVD(reduced pressure chemical vapor grow*) etc. me depoation of 
ITOLY U whS me 1 st polycrystal Si used as a semiconductor layer is earned out, tt ta formed by 

^moveS^ -*» — — 
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as the driving-means slack TFT 5 and retention volume 6 in 1POLY17, the low concentration ion 
implantation of the P type impurity boron B etc. is carried out to the whole surface, and the high 
concentration ion implantation of N type impurity Lynn P etc. is carried out to the field which forms 
retention volume after that. 1POLY17 top -- AP-CVD (ordinary-pressure chemical vapor growth) etc. - 
Si02 etc ~ the gate insulator layer 18 is formed by about lOOnm of thickness Furthermore, the 
deposition of 2POLY(s)19 used as the gate electrode of TFT5 and the electrode of retention volume 6 is 
carried out, and patterning is carried out using photolithography technology. The source electrode S and 
drain electrode D region of TFT5 are secured with ion in plastic technology after patterning. 
r0025] Subsequently, the 1PSG films 11, such as phosphorus silicate glass, are formed by about 300nm 
of thickness by AP-CVD etc. And opening of the contact hole 20a for obtaining connection between a 
TFT portion and AL wiring formed in a degree is carried out using photolithography technology. 
Subsequently the aluminum wiring 21 is formed by [ which form membranes by sputtering etc. and 
carries out patterning of the aluminum- l%Si, for example ] generally being used as a wiring material 
(this drawing (d)). 

[0026] Next, with reference to drawing 2 , the second half process of the example of a torm ot this 
operation is explained. Drawing 2 is a process cross section with which explanation of the second half 
process of the example 1 of a form of operation of the liquid crystal display of this invention is 

FoO^TlAfter ending an above-mentioned first half process, membranes are formed in about 300nm 
thickness and P-SiN13 which is a protective coat is formed for 2PSG films 12 used as an insulator layer 
in about 200nm thickness by plasma CVD in the upper part. Then, in order to form 2nd contact hole 20b 
for connecting the drain D of TFT5 with the pixel electrode mentioned later, it ********** s and 
opening of P-SiN13, 2PSG films 12, and the 1PSG film 1 1 is carried out (this drawing (a)). 
[00281 Then, the flattening film 14 is applied by the spin coater etc., and opening of the 3rd contact hole 
20c for obtaining electrical installation with the pixel electrode mentioned later is earned out with 
photolithography technology in order to suppress invitation of the irregular orientation (poor orientation) 
of liquid crystal (this drawing (b)). ... JU 

[0029] In this drawing (c), the pixel electrode 7 used as the electrode of pixel opening is formed by 
about 150nm of thickness by sputtering processing, it leaves pixel opening, and other portions are 
removed by etching processing. Finally, by giving annealing, the visible light transmittance of the 
electrode of pixel opening is raised, transistor characteristics are raised further, and the second half 
process of drive substrate formation is ended. Then, a drive substrate is separated and the liquid crystal 
display of the example of a form of this operation is completed through a liquid crystal assembly 
process. In addition, the short percent defectives between layers in the drive substrate of the example of 
a form of this operation are 1 % or less and a low rate, and obtained the good result. 
[0030] By forming the black matrix 25 of this invention in the lower part of the layer insulation film by 
the side of a drive substrate which is clear from the example of a form of the above-mentioned 
operation as compared with a little less than 10% of short percent defectives between layers at the time 
of forming an on-chip type black matrix in a drive substrate side, short [ between layers / poor ] can be 
held down to 1% or less and the rate of low, and the production yield of a liquid crystal display can be 

[0031 ]Two example the example of a form of operation of a form of operation is an example which 
used together the black matrix and the usual on-chip type black matrix of this invention, and explams 
this with reference to drawing 3 . Drawing 3 is a process cross section with which explanation of the 
example 2 of a form of operation of the liquid crystal display of this invention is presented. 
[0032] On the washed glass substrate 4, it is Ti etc., for example, the black matrix 25 of this invention is 
formed in lOOnm thickness, and 1 micrometer of layer insulation films 16, such as phosphorus silicate 
glass of the 7wt(s)% Lynn concentration, is deposited on it. Then, flattening processing of the layer 
insulation film 16 is carried out by adding annealing for 20 minutes by 1000 degreeC. Then, the driving- 
means slack TFT 5 and retention volume 6 are formed using the usual process ( drawing! (a)). 
[0033] In this drawing (b), 1PSG film 1 1 and 2PSG films 12 used as an insulator layer are formed by 
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AP-CVD etc. P-SiN13 which is a protective coat on it is formed by plasma CVD etc., and the on-chip 
type black matrix 15 used as a shading layer is formed in 250nm thickness by Titanium Ti etc. (this 
drawing (b)). 

[0034] Next, the flattening film 14 is applied by the spin coater etc., and opening of the contact hole 
which carries out patterning of these using a photolithography, and connects TFT5 and the pixel 
electrode 7 is carried out. Then, the pixel electrode 7 for impressing voltage with the pixel electrode by 
the side of an opposite substrate is formed (this drawing (c)). Since subsequent processes are the same as 
that of the example 1 of a form of operation, explanation is omitted. Since the black matrix of this 
invention and the usual on-chip type black matrix are used together and prepared in the drive substrate 
side, while being able to aim at improvement in a pixel numerical aperture according to the example of a 
form of this operation, the shading performance at the time of using as a panel for liquid crystal 
projectors can be improved. 

[0035] In addition, in the example of a form of the above-mentioned operation, although the layer 
insulation film 16 was illustrated by phosphorus silicate glass, it is applicable to the phosphorus silicate 
glass containing Boron B etc. Moreover, in the example of a form of the above-mentioned operation, 
although illustration was omitted, the black matrix 25 may float also as structure externally connected 
with grounding or predetermined power supplies (common electrode etc.). Furthermore, manufacturing 
process sequence and manufacture conditions cannot be overemphasized by that it can change suitably 
within the limits of the technical thought of this invention. 
[0036] 

[Effect of the Invention] According to the liquid crystal display and its manufacture method of this 
invention, as explained above, the black matrix was formed on the transparent substrate before driving 
means are formed, on it, a layer insulation film is formed and the usual driving means were further 
formed on it. Therefore, as compared with the case where an on-chip type black matrix is formed in the 
conventional drive substrate side, poor insulation, such as short-circuit between layers, can be decreased, 
and it becomes possible to improve the productive efficiency of a liquid crystal display. 
[0037] Moreover, when incorporating in the projection device by making the liquid crystal display of 
this invention into liquid crystal projectors according to the liquid crystal display and its manufacture 
method of this invention, it is lost that the return light by the optical system of a projector carries out 
incidence from the rear face of a drive substrate. Therefore, while optical leak of TFT by the incident 
light stops occurring and being able to realize high-definition display quality, it is effective in the 
flexibility of arrangement of the liquid crystal display in a projector improving. 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] In recent years, the demand of highly-efficient-izing to a liquid crystal 
display increases with the spread of the electronic equipment with a liquid crystal display represented by 
the liquid crystal projector etc., and the improvement for forming a liquid crystal display into highly- 
minute-izing and quantity brightness is advancing. This liquid crystal display usually consists of a drive 
substrate in which each pixel, the driving means for pixel control, etc. were formed, and an opposite 
substrate in which the light filter (when it is an electrochromatic display panel), the black matrix, etc. 
were formed. The liquid crystal display of the conventional technology centering on this black matrix is 
explained with reference to drawing 4 . Drawin g 4 is the important section cross section showing a part 
for 1 pixel of the abbreviation for the liquid crystal cell of the liquid crystal display of the conventional 
technology, and (a) is the example by which the black matrix was formed in the opposite substrate side, 
and the example by which, as for (b), the black matrix was formed in the drive substrate side. 
[0003] First, the example by which the black matrix was formed in the opposite substrate side as the 1st 
example of the liquid crystal display of the conventional technology is explained. In drawing 4 (a), a 
sign 1 points out the liquid crystal display of the conventional technology. Outline composition of the 
liquid crystal display 1 of the conventional technology is carried out by the drive substrate 3 by which 
the opposite substrate 2 in which the light filter etc. was formed, driving-means slack TFT (it is only 
described as "TFT" below Thin Film Transistor:), retention volume for each pixel control, etc. were 
formed in the case of the electrochromatic display panel. 

[0004] The black matrix 8 aiming at shading is formed in the opposite substrate 2 at the pixel division 
section. This black matrix 8 is formed by the method of carrying out pattern etching of the Cr film 
formed by the sputtering method, the method of exposing and carrying out patterning of the thin film 
which applied and formed the black color, etc. A light filter (R, G, B) 9 is formed in the pixel portion 
divided by the black matrix 8 using a staining technique, an electrodeposition process, etc. The pixel 
electrodes 7, such as an ITO film (Indium-Tin Oxide), are formed in the upper part. 
[0005] Although the drive substrate 3 is mentioned later for details, after it forms TFT5 and the retention 
volume 6 grade with which the use of the impressed charge maintenance is presented on one glass 
substrate 4, it forms IPSO film 1 1 and 2PSG films 12 which are an insulator layer. P-SiN13 which is a 
protective coat on it is formed by plasma CVD etc., and opening of the contact hole which carries out 
patterning of these using a photolithography succeedingly, and connects TFT5 and the pixel electrode 7 
is carried out. Then, with the pixel electrode by the side of the opposite substrate 2, the pixel electrode 7 
for impressing voltage is formed, and it is constituted. 

[0006] The opposite substrate 2 and the drive substrate 3 carry out closure fixation of the circumference 
by the sealant (illustration abbreviation) while holding a predetermined gap (several micrometers), 
carrying out opposite arrangement and they making these gaps pinch the liquid crystal constituent 10. 
Furthermore, the liquid crystal display 1 of the conventional technology is completed by carrying out the 
laminating of the polarizing plate (not shown) to both sides of these substrates at one. 
[0007] Next, the example by which the on-chip type black matrix was formed in the drive substrate side 
as the 2nd example of the liquid crystal display of the conventional technology is explained. In addition, 
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the same reference mark is given to the same portion as the 1 st example, and explanation of the 
overlapping portion is omitted. 

[0008] A black matrix is not established strictly but the opposite substrate 2 in drawing 4 (b) forms the 
light filter 9 of R, G, and B in a pixel division portion by the staining technique etc. Furthermore, 
orientation films (illustration abbreviation), such as the pixel electrode 7 and a polyimide film, are 
formed. The drive substrate 3 is formed by carrying out the deposition of Titanium Ti, Tungsten W, 
Molybdenum Mo, etc., and carrying out patterning of the black matrix 15 used as a shading layer using 
photolithography technology, after forming TFT5, retention volume 6, 1PSG film 11, 2PSG films 12, 
and P-SiN13 like the above-mentioned on a glass substrate 4. Then, the flattening film 14 and the pixel 
electrode 7 are formed, and it is constituted. 

[0009] Operation of the liquid crystal display of the conventional technology of this composition is 
explained briefly. TFT5 of the liquid crystal display 1 of the conventional technology controls the 
voltage inputted according to the image level of each pixel from Exterior IC (illustration abbreviation), 
and supplies it to the liquid crystal constituent (liquid crystal molecule) 10 through the pixel electrode 7. 
A liquid crystal molecule is made to twist and do a handstand in the voltage impression direction with 
this voltage, and the information display in the liquid crystal display 1 of the conventional technology is 
made using the optical activity by this liquid crystal molecule. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawin g 1] It is the process cross section with which explanation of the first half process of the 
example 1 of a gestalt of operation of the liquid crystal display of this invention is presented. 
[Drawing 2] It is the process cross section with which explanation of the second half process of the 
example 1 of a gestalt of operation of the liquid crystal display of this invention is presented. 
[Drawing 3] It is the process cross section with which explanation of the example 2 of a gestalt of 
operation of the liquid crystal display of this invention is presented. 

[Drawing 4] it is the important section cross section showing a part for 1 pixel of abbreviation which are 
the liquid crystal cell of the liquid crystal display of the conventional technology, and (a) is the example 
by which the black matrix was formed in the opposite substrate side, and the example by which, as for 
(b), the black matrix was formed in the drive substrate side 
[Description of Notations] 

2 Opposite Substrate 

3 Drive Substrate 

4 Glass Substrate 

5 TFT 

6 Retention Volume 

7 Pixel Electrode 

8, 15, 25 Black matrix 

9 Light Filter (R, G, B) 

10 Liquid Crystal Constituent 

11 IPSGFilm 

12 2PSG Films 

13 P-SiN 

14 Flattening Film 

1 6 Layer Insulation Film 

17 1POLY 

1 8 Gate Insulator Layer 

19 2POLY 

20a, 20b, and 20c Contact hole 
21 Aluminum Wiring 
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DRAWINGS 
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[Drawing 2] 
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[Drawing 4] 
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